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What is claimed is: 




1 . An isolatfed polynucleotide encoding a mammalian Synaptic GTPase 
Activating Protein (SYlf^Q^). 

2. The polynucleotidejof claim 1, wherein the polynucleotide comprises the 
sequence of any one of SEQ ID M)S. 1-2, 4-5, or 7-8, 



3. The polynucl^ptid^ of claim I, wherein the mammalian SYNGAP has a 
molecular weight of betwe^ \bout^lOO kDa to about 140 kDa as determined by 
polyacrylamide gel electropnot^is. 

4. The polynucleot de of claim 1, wherein the polynucleotide has at least 



about 70 percent sequence ide 



tity to any one of SEQ ID Nos. 1-2, 4-5, or 7-8. 



1 

;o/idJe of 



5. The polynucIedEidjb of claim 1 wherein the polynucleotide is cDNA or 
RNA. 7^ 



6. An isolated polynucleotide that is capable of hybridizing to any one of the 
sequences shown in SEQ ID Nos, 1-2, 4-5, or 7-8 under moderate stringency conditions. 



7. The isolated polynucleotide of claim 6, wherein the polynucleotide 
hybridizes to to any one of thy sequences shown in SEQ ED Nos. 1-2, 4-5, or 7-8 under 
high stringency conditions. 



8. The polynucleotj 



rof claim 7, wherein the polynucleotide is between 



about 12 to about 50 nucleotid^sMflength. 



9. The polynucleotide of claim 7, wherein the polynucleotide is between 
about 100 to about 3500 nucleotfides in length. 
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10. The polynucleotide of claim 9, wherein the polynucleotide encodes an 
amino acid sequence that is ca|pable of activating Ras GTPase by at least about 20% in a 
standard Ras GTPase assay. 

1 1 . The polynucleotipe of claim 10, wherein the polynucleotide encodes an 
amino acid sequence capable of finding a PDZ domain as determined by a standard PDZ 
domain binding assay, 

12. The polynucleotide pf claim 1 1, wherein the polynucleotide encodes an 
amino acid sequence capaj)le of binpip^an NRl subunit of an NMDA receptor as 
determined by a standard NMDTtrefeptor binding assay. 

13. The polynucleotide onclaim 12, wherein the amino acid sequence encoded 
by the polynucleotide comprises at least a RAS GTPase activating protein (GAP) domain 
and a C-terminus comprising the following amino acid sequence: (T or S) X V; wherein 
X is an amino acid. 



14. The polynucleotide of clmm 13, wherein the amino acid sequence encoded 
by the polynucleotide further comprisesW pleckstrin homology (PH) and a C2 domain. 

15. The polypeptide of claim Iw, wherein the amino acid sequence encoded by 
the polynucleotide comprises in an N- to C\ terminus orientation; the pleckstrin 
homology (PH), the C2 domain, the GAP do\nain and the C-terminal amino acid 
sequence. 




16. The polynucleotide ofplaim 15, wherein the polynucleotide encodes an 
amino acid sequence comprising in an N- to C-terminus orientation at least about the 
following amino acids of SEQ ID Ncj): 9: 4 to 72, 87 to 190, 266 to 502, and 1 132 to 
1135. 



t 
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17. A polynuJleotide encoding a mammalian SYNGAP as shown in any one 
of SEQ ED Nos : 3, 6 or f ; or a fragment or a derivative thereof. 



18. The polynucle9tide of claim 1, wherein the SYNGAP is a human or a rat 
SYNGAP, 



19. A fragment op^ra^rivative of the polynucleotide of claim 1. 



;(ssr 
IP 

m 

• *^ 



lie; 




20. A recombinant vector comprising the polynucleotide of claim 1 or 19. 

21 . A host cell comprising the polynucleotide of claim 20. 

22. An isolated mammalim GTPase Activating Protein at Synapses 
(SYNGAP) having an apparent molecular weight of between about 100 to about 150 kDa 
as determined by polyacrylamide gel eWtrophoresis. 

23. An isolated polypeptide having at least about 70 percent sequence identity 
to any one of the amino acidisequences of SEQ ID N0s:3, 6 or 9. 

24. An isolated golypeptide having the sequence shown in SEQ ID NO. 3, 6 or 
9 or a fragment or a derivative thereof 



25, A method for 
Synapses (SYNGAP), the 
under conditions suitable fl 




cing a mammalian GTPase Activating Protein at 
omprising culturing a host cell of claim 21 in medium 
ression of the SYNGAP in the host cell or medium. 




26. An antibody or antigen-binding fragment thereof capable of binding the 
ino acid sequence shown in SEQ ID NO/ 9, the binding being blocked by at least 
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about 90% by contact with the amino acid sequence shown in SEQ ID NO. 21, wherein 
the blocking is determined by an inimunoprecipitation assay or a Western immunoblot. 



27. The antibody of claim 26, wherein the antibody is a capable of binding 
excitatory synapses as detefi^insd by microscopy. 



28. The antiboayjoMlaim 27, wherein the antibody is a monoclonal antibody 
or an antigen-binding fragment thereof. 



29. A kit con prising: 
container means comprising at least one of: 1) an antibody capable of binding 
mammalian Synaptic G'Tase Activating Protein (SYNGAP), 2) an isolated 
polynucleotide comprisi ig sequence with at least about 70% sequence homology to any 
of the sequences shown in SEQ ED Nos. 1-2, 4-5, or 7-8 , 3) a pair of oligonucleotide 
primers capable of hybr dizing to the sequence shown in any one of SEQ ID Nos. 1-2, 4- 
5, or 7-8 under high stri: igency conditions; and 4) a polypeptide with at least 70% 
sequence homology to any one of the sequences shown in SEQ ID NO: 3, 6 or 9. 



30. The kit of claim 29, wherein the container means comprises a system for: 
1) treating or preventing aldisorder in a mammal associated with the SYNGAP, or 2) 
detecting excitatory synapses in a cell or group of cells in vitro or in vivo. 



:ins\xci 



31. A method for modulating excitatory synapse function in a cell or group of 
cells, the method comprising administering to the cells a modulation effective amount of 
a polynucleotide of any one of claims 1 to 20 or fragment or derivative thereof. 



32. A method for modulating excitatory synapse function in a cell or group of 
cells, the method comprising administering to t^e cells a modulation effective amount of 
the SYNGAP of any one of claims 21 to 24 or fragment or derivative thereof. 
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33, The method of claim 3 1 or 32, wfipjcin the modulation comprises an 
increase excitatory synapse number as determin^d^by microscopy or centrifligation. 

\ 

34. A method for treating a disordeij associated with mammalian GTPase 

1 

Activating Protein at Synapses (S YNGAP) comprising administering to a patient 
suffering from or susceptible to such disorder an effective amount of an isolated 
polynucleotide of any one of claims 1 to 20 or fragment or derivative thereof. 



35. A method for treating a disorder associated with mammalian GTPase 
Activating Protein at Synapses (SYNGAP) comprising administering to a patient 
suffering from or susceptible to such disorder an effective amount of an isolated 
SYNGAP of any one of claims 21 to 24 or fragment or derivative thereof 

f 



36. The method of claim 35 or 36, 



wherein the disorder is a neurological 



disorder of the central (CNS) or peripheral (P^ S) nervous system. 



37. The method of claim 36, where 



n the CNS disorder is at least one of an 



affective disorder, a cognitive disorder, or a neurodegenerative disorder. 



38, The method of claim 37, where 



n the affective disorder is depression. 



39. The method of claim 37, wherein the cognitive disorder is at least one of 
memory loss, a learning disability, or schizophrenia. 

\ 

40. The method of claim 38, wherein the learning disability is attention deficit 
disorder (ADD). 

\ 

41 . The method of claim 37, wherein the degenerative disorder is at least one 



of Parkinson's disease (PD), Huntington's disease (Pto), 
disease (AD). 



senile dementia, or Alzhemier's 
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42. The method of claim 36, wherein the PNS disorder is amyotrophic lateral 



sclerosis. 




43. The method of claim 37, wherein the neurological pisorder is associated 
with at least one of trauma, an immune response or ischemia. 



44. A method for identifying a compound useful in the diagnosis or treatment 
of a disorder relating to Synaptic\GTPase Activating Protein (S YNGAP), the method 
comprising: 

a) culturing cells capable of forming synapses comprising S YNGAP under 
conditions conducive to forming or\maintaining synapses, 

b) contacting the cells with^Sj^ compound, 



c) analyzing the cells 



►r an intvesLse/6v decrease in the number of synapses; and 



d) detecting the increase^ordecrease as indicative of the compound useful in the 
diagnosis or treatment of the disorder relating to SYNGAP. 



45. A method for detecting a compound capable of modulating a Ras-activated 
second messenger pathway, the method qpmprising: 

a) providing a Ras response systeni comprising a recombinant mammalian 
synaptic GTPase Activating Protein (SYNffiAP), 



b) contacting the Ras response system with a candidate compound, 



and 



c) analyzing the Ras response system for an increase or decrease in Ras activity; 



fn 



fn 
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I 
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d) detecting the increase or decrease in the Ras activ: ty as indicative of the 
compound capable of modulating the Ras-activated second messenger pathway. 



46. The method of claim 44 or 45, wherein the RfiiLresponse system comprises 
Ras, adenylate cyclase and an isolated polynucleotide encoding the SYNGAP, 

47. The method of any one of claidp 44 to 46 wherein the Ras response 
system is provided in a host cell or a lysate thereof. 

Q 48. A method for deteciing a compound capable of modulating a 

ssenger pathway, the method comprising: 

losphate response system comprising a recombinant 
£ 1 

fll mammalian synaptic GTPase Activating Protein (SYNGAP), 



phospholipid-activated second me; 



-IB a) providing an inositol trip 



b) contacting the inosito/ triphosphate response system with a candidate 
compound, 



c) analyzing the inositol triphosphate response system for an increase or decrease 
in phospholipase C activity; and 



d) detecting the increase or decrease in the phospholipase C activity as indicative 
of the compound capable of modulating tjie phospholipid-activated second messenger 
pathway. 



49. The method of claim 48, where;in the phospholipase C is a 
phosphoinositide-specific enzyme. zl 
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50. The method of claim 48 or 49, wherein me inositol triphosphate response 
system further comprises phosphatidylinositol (PI), and -an isolated polynucleotide 
encoding the SYNGAP. 

\ 

5 1 . The method of claim 50, wherein the/||iositol triphosphate response system 
further comprises at least one of diacylglycerol, protein kinase C, and inositol 1,4,5 
triphosphate 

(rNSP3 ). 



52. The method of claim 51, wherem^he phospholipid-activated second 

\ 

messenger pathway is capable of at least one of calcium (Ca""^) release or protein 
phosphorylation. 

I? 

53. The method of any one of cl^ppis 48 to 52, wherein the inositol 
triphosphate response system is provided in | host cell or a lysate thereof 

54. A method for det ;cting a compound capable of modulating phospholipid- 
dependent calcium (Ca^^) bindii^ to a mammalian synaptic GTPase Activating Protein 
(SYNGAP) C2 domain, the metiod comprising: 



a) mixing the C2/doma]n with a phospholipid, calcium (Ca ''^ ) and (SYNGAP) or 
a fragment thereof compni sing tne^^ domain, the mixing being under conditions 
conducive to forming a complex, 



b) contacting the mixtureiwith a candidate compound, 



c) analyzing the mixture for formation of the complex; and 



4 # 
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d) detecting the complex as/fic|icative of the compound capable of modulating the 
phospholipid-dependent binding be;fw^eff the calcium (Ca ) and the C2 domain of the 
SYNGAP. 



55. The methods of any one of claims 44 to 54, wherein W SYNGAP has a 




sequence represented by SEQ ED N0:3, 6 or 9; or a fragment or ddriyktive thereof 

\ 

56. A method for detecting a test amino acid sequence capable of binding a 
mammalian synaptic GTPase Acdlv^ing Protein (SYNGAP), the method comprising 
contacting the test amino acid sequence with SYNGAP or the fragment or the derivative 
thereof under conditions condiiqiveW a complex; and detecting the complex as 

indicative of the test amino acid sequlence capable of binding the SYNGAP. 



57. The method of claim 56, wherein theVletecting step comprises at least one 
of immunoprecipitation, affinity chromatography, ora biosensor assay. 

\ ' 

58. The method of claim 56, wherein piQ contacting step is performed in cells 
and the detecting step comprises monitoring expression of a detectable gene product. 



59. The method of claim 58, where^ the cells are yeast cells. 

60. The method of claim 56'l^^erein the detecting step comprises screening a 
polypeptide expression library or a combinatorial peptide library. 



61. The method of anyione of claims 56 to 60, wherein the complex is formed 
by binding between at least one PDA domain in the test amino acid sequence and a C- 
terminal sequence in the SYNGAP o?feagment or derivative thereof having the following 
sequence: (T or S) XV; wherein X is ab amino acid. 



61. 
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62. An amino acid sequence detectad by any of the methods of claims 56 to 



63. A method for detecting excitatory synapses in a cell or group of cells, the 
method comprising contacting cells or a group of cells with the antibody or antigen- 
binding fragment of any one of claims 26 tb 29 under conditions sufficient to detect the 
excitatory synapses in the cells or group of cells. 



64. The method of claim 63, wherein the antibody or antigen-binding 
fragment is detectably-labeleli or is capable of producing a detectable label. 



65. The method ofjplaim 64, wherein the antibody or antigen-binding 
fragment is labeled with at Ifeast one of a radionuclide; a protein tag; a chromophore; a 
fluorescent, chemiluminescentor phosphorescent molecule. 



66. The method of claim 64, wherein the antibody or antigen-binding 
fragment thereof is labeled with at least one enzyme capable of producing a 
chromophore, a fluorescent, chen^luminescent or phosphorescent molecule. 



67. A method of detecting a compound capable of modulating the Ras GTPase 
activity of SYNGAP, the method comprisi ig the steps of: 

a) transfecting a cells with a report(;r gene construct capable of being modulated 
by Ras-Raf (MAP kinase), 

b) transfecting the cells with a polynucleotide encoding any one of the SYNGAP 
sequences shown in SEQ ID Nos. 3, 6, or 5 , 

c) contacting the cells with a candidate compound; and 

d) detecting the reporter gene const oict as being indicative of the compound 
capable of modulating the RasGTPase activity of SYNGAP. 



68. A library comprising any one o|me polynucleotides of claims 1 to 20. 




A library compri^nb >fragment of the isolated polypeptide of claim 



